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uaa 3 ^ZV^°J!^ te f * ^'Y^fcxyRmpvtamlnes. to a process for purine them, id their 
use and to pharmaceutical preparations containing them. 

The present Invention provides 3-ary W^ryioxypropylamlnes of the eenerel formula (II 5 

Arb 

Ar ~-CCHR!CHR 2 .NR 3 R 4 " 

and their pharmaceutical acceptable add addition salts, wherein R 1 , R 1 , R* and R 5 are hydrogen or 
lower aUcyt R» Is hydrogen, lower alkyf or benzyl, Ar is phenyl optionally substituted by on* or more 
halogen, trffluorarn ethyl, lower alkyl lower alkoxy. nftro or amino groups and Ar 1 is methybulphinyK 
1 0 methylsulohonyl- or cyano-eubstrtutad phenyl, 2- or 4-pyrldyf, 2-pyrazinyl, 2-qulnoirnyJ, 2^thien\rl or 2- 10 
% thiazoIyL 

The invention also provides process for preparing a compound of general formula (I) or a 
pharmaceutically acceptable acid addition salt thereof, which comprises reacting en anion of an 
fiteoho] of genera! formula {JJ> 

OH 

I 

15 Ar— C— CHR'-CHR*NRW (|fj 15 

R 5 

(where Ar, R\ H 2 . R» R 4 and R* are as defined above) with a halo compound of general formula (III) 

XAr' (til) 

[where X Is fluorine and Ar 1 is a methylsulphjnyh methyl- sulphonyl or cyano-substituted phenyl 
radical or X is fluorine, chlorine or bromine (preferably fluorine) and Ar 7 is 2- or 4-pyrfdyI, 2-pyradnyl, 
20 2-qutnolirryl, 2-thlerryl or 2-thiazoryL The reaction may be carried out In a dipolar aproUc solvent 20 
Examples of dipolar aprotlc solvents Include dlmethyisulphoxide. dimmhyhonromide, 
hexamathyjphosphoric triamide and sulpholane. Preferably the solvent is dirnathylsulphoxide. The 
anion of the alcohol of general formula (II) is preferably fbrmad by reacting the alcohol with potassium 
or sodium hydride or an alkyl or phenyl lithium (e.g. butyl lithium) in a compatible dipolar aprotlc 
25 seJvetit Preferably the alcohol is reacted wh* sodium hydride. 25 
The process of the invention can be carried out at convenient temperatures e.g. 0 to 1 0O°C ffor 
example room temperature); there is generally no need to use reflux temperatures. Good yields of 
products are gonerefly obtained In relatively short reaction times (e.g. within two to three hours). 

If in the process described above the compound Of the general formula (I) is obtained as an add 
•30 addition satt such as a pharmacoutically acceptable acid addition salt or an acid BddHiQci salt such as 30 
an oxalate, the free base can be obtained by ossifying a solution of the add addition salt. Conversely, If 
the product of the process Is a fres base a pharrnaceuticatty acceptable add addition salt may be 
obtained by dissolving the free base in a suitable organic solvent and treating the solution with an add, 
' in accordance with the conventional procedures for preparing add addition sates from base 
. 35 compounds* 35 
Examples of acid addition salts are those formed from inorganic and organic acids, such as 
sulphuric, hydrochloric, hydrob ramie, phosphoric, tartaric, fumsric, malelc. cftric acetic, formic, 
methanesutphonic and p-tofueneauiphonic acids. 

Once a compound of general formula (I) is obtained, if desired it can be converted into another 
w compound of general formula (I) methods. For example, a 3^ryl-3-ary|oxypmpylamlne of formula (0 in 40 
which R a and R* are methyl can be converted, to the compound in which one group is methyl and the 
other hydrogen by treatment with cyanogen bromide or ethyl or phenyl chloroformata followed by 
basic hydrolysis. 

The compounds of general formula (0 possess one or more asymmetric carbon atoms, depending 
5 upon the particular aubstrtuents* The compounds can therefore exist in vs do us stereochemical forms, It 45 
will be rea Vised that if the staring materia] of formula (II) is a mixture of Isomers the product of formula 
(IJ will also be a mixture of isomers which may be separated, if required, by standard procedures. If the 
starting materia* is a single isomer then the product will also be a single isomer. 

The term "lower" as ueed herein means that the radical referred to contains 1 to 6 carbon atoms. 
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The radical preferably contains 1 to 4 carbon atoms, Exampfes of lower alky! radicate include methyl, 
* ethyl, propyl and butyl examples of lower alkoxy radicals include methoxy, ethoxy r propoxy and butoxy. 
Examples of tower elkenyl radicals Include ally! and methaltyL When H\ R 2 and/or R 2 represent lower 
alkyl, the lower alkyi group is preferably e straight chain radical such as methyl ethyl, rvpropyl or n- 
B butyl although R J may also be, for example, a branched chain lower slJcyl group such as isopropyl. fl\ R* 5 
and R 5 are preferably hydrogen. 

The* com pounds of genera! formula (I) and their phannaceiitically acceptable acid addition salts, 
including tha novel compounds of the Invention, generally possess pharmacological activity. In 
particular the compounds exhibit activity on the central nervous system, e.g. as antidepressants, as 

1 0 indicated by one or more of the standard pharmacological test procedures such as the ressrplne 1 0 

hypothermia procedure based upon B. M. Askew, Ufa Sciences {1 363), / .725— 730; the inhibition of 
noradrena&ne or S^iydroxytryptamine uptake in rat brain slices, the potentiation and prolongation of 
tha effects of amphetamine and the modification of the effects of p-chloroamphetamine. For example, 
N-methyi-3^2-pyr1dy(oxy)-3-phHny!prapyIamjna, a representative compound of the invention, in the 

15 resemble hypothermia procedure produced a rise In rectal temperature compared to the control of 15 

8.7°Cat 10moAgandia7°Cet30mg/kg. B 

The invention further provides a method of treating depression which comprise a administering to 
a warm blooded mammal animal, particularly a human, a therapeutically effective amount of a 
compound of the invention. The invention also provides a pharmaceutical composition comprising a 

20 compound of the invention in association with a pharrnaceirtically acceptable earner. Any suitable 20 
carrier known In the en can be used to prepare the pharmaceutical compositions. In such a 
composition, the carrier may be a solid, liquid or mixture of a solid end a Dquld. Solid form 
compositions include powders, tablets and capsules. A solid carrier can be one or more substances 
which may also act as flavouring agents, lubricants, solublitsara, suspending egenta binders or tablet- 

25 disintegrating agents; it can also be an encapsulating material. In powders the carrier Is a finery divided 25 
solid which Is In admixture with the finely divided active ingredient. In tablets the active ingredient Es 
mixed with a carrier having the necessary binding properties In suitable proportions end compacted in 
the shape and size desired The powders and tablets preferably contain from 5 to 93, preferably 1 0— 
80% of the active ingredient. Suitable solid carriers are magnesium carbonate, magnesium stearate, 

30 talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacamh, methyl cellulose, aodhxm caTboxymathyl 30 
cellulose, a low melting wax, and cocoa butter. The term "composition "is attended to Include the 
formulation of en active ingredient wfth encapsulating materiel as carrier to give e capsule in which the 
active ingredient '(with QT without other carriers} is with It 'Similarly cachets ere included 
' Sterile Liquid form compositions include sterile solutions, suspensions, emulsions, syrups end 

35 elbclrs. The active' ingredients can be dissolved or suspended in a pharmaceuticaHy acceptable sterile 35 
liquid carrier, such as eterOe water, sterile organic solvent or a mixture of both. Preferably a liquid 
carrier is one suitable for parenteral Injection. Where the active ingredient is sufficiently soluble ft can 
be dissolved in normal saline as a carrier; if It is. too Insoluble for this it can often be dissolved in a . 
suitable organic solvent, for Instance aqueous propylene glycol or polyethylene glycol solutions. 

40 Aqueous propylene glycol containing from 1 0 to 76% of the glycol by weight Is generally suitable, jn 40 
other Instances other compositions can be made by dispersing the finery-divided active ingredient in 
aqueous starch or sodium carboxymethyl cellulose solution, or in a suitable oil, for instance arachls oil. 
Liquid pharmaceutical compositions which are sterile solutions or suspensions can be utilised by 
intramuscular, intraperitoneal or subcuteneous Injection* In many instances a compound is orally active 

45 and can be administered orally either In liquid or soHd composition form. 45 
.- PrefcrabrYthe phBrmaeeuticej composition is In unit dosage form, e-g. es tablets or capsules. In 
* : such form, the composition is sub-divided In unit doses containing appropriate Quantities of the active 
ingredient; the unit dosage forms can be packaged compositions, for example packeted powders or 
vials or ampoules. The unit dosage form can be a capsule, cachet or tablet itself, or It can be the 

50 appropriate number of any of these in pscVage form. The quantity of the active ingredierft In a unit dose 50 
of composition may be varied or adjusted from 5 mg. or less to 500 mg, or more, according to the , 
particular need and the activity of the active ingredient The Invention also includes the compounds in 
the absence of tha carrier where the compounds ere in unft dosage form. 
The following Examples Illustrate the Invention. 

55 Example 1 55 
3-{4~CyajiDpheriaxy)^,AWimet^ 

A mixture of N,N-<firnethyi-3- hydroxy-3-phe rrylp ropyla ml n e (3.58 g, 20 mM), 50% sodium 
hydride dispersion (1 g) and DMSO (50 ml) was heated at 80° until homogeneous, cooled to ambient 
temperature and treated dropwise with a solution of 4-^fluorobenzonitrile {2.42 g, 20 mM) in DMSO 

60 with cooling (exothermic). After 1 h the reaction mixture was poured on to water (200 ml) and extracted 60 
with ether (2x200 ml). The ether extract was extracted with 1 N hydrochloric acid (2x 50 ml), the add 
extract beamed and then extracted with ether (2x200 ml). The ether was dried and the solvents 
removed under reduced pressure to give an oB which was dissolved in ethyl acetate and treated with 
a n excess of a solution of oxalic acid dihyrirate in ethyl acetate. Removal of the resultant precipitate by 
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filtration followed by re crystallisation from ethyl acetate gave the tide compound (4.8 g> as the oxalate 
quarter hydrate m.p. 80° (decomp). 

Found: C,54w1; H,6.05; N, 7.736 
CnH^p.C£\fi A r*Qtfr*s> 0,64.1; H.6.1; "N7.S% 

S Example 2 5 
3-(^yajiophent3xy)^methyl^phBnyIprtjpylamtne 

A mixture of 34ivdroxy^nrie^l-^heny|pitjpylamlne (2*5 g, 1 5 mM), 50% sodium hydride . 
dispersion (750mg) and DMSO (50 ml) were heated at 80* untfl homogeneous, cooled to ambient 
temperature and treated with a solution of 4-fluorobenzonttrife {1 .82 g, 1 5 mMI in DMSO (1 0 ml}. 
TO After 1 h the mixture was poured on to water (250 ml) and extracted with ether (2 x250 ml). The 10 
combined ether layers were extracted with 2N hydrochloric acid (2 x25 ml), the ecad extracts basmed 
and extracted wfth ether (2x 1 00 ml). The organic phase was dried, evaporated end the residue 
dissolved in ethyl acetate. Treatment with an excess of a solution of oxalic acid in ethyl acetate gave 
the title compound as the oxalate (3 g) rrup. 131 — 3*. 

15 found: .C,64Q; H,5.9; N8.0% . 15 

C 1 ,H ia N 1 0.C 2 H 1 0 4 requiree: C.64.0; a 5.7: N,7.9&. 
■ » 

Examples 

W P f0^rmethY^3^2^yridvdaxyK3^BnylpropyJamine 

A mixture of N.N-dimsthyl-3-hyd roxy-3-phenyfpropvIamjnD (4.48 a 2 5 mM}, prewashed 50% 

20. sodium hydride { 1 2 5 g, 25 mM) and DMSO (50 ml) was maintained at 80° untfl homogenous, cooled 20 
to ambient temperature and treated with a solution of 2-fluoropyridine (2.72 g, 25 mM)1n DMSO (10 
mil After 1 h the mixture was poured on to water (250 ml) and extracted whh ether (2x250 ml). The 
combined organic extracts were washed with brine, dried and evaporated. The residue was dissolved In 
ethyl acetate and added to an excess of a solution of oxalic acid dihydrate in ethyl acetate. Removal of 

25 the resulting precipitate by filtration followed by drying In vacuo gave the tide compound as the oxalate 25 
quarter hydrate (5.B g) m.p. 1 33 — 5 9 . 

Found: 0,81.8; H,8.5; M7.B& 
C^gH^NjOfi.^HjOremjifBs: C.61.6; K,6.5; N, 3.0%. 

Example 4 

30 N^ethvf^2-pyridYtoxW-S-phen 30 
A mixture of 3-Jiyo>oxy^J^ethyfc3-phenyip^ (4.1 g^25 mM), prewashsd 50% sodium 

hydride (1.25 g, 25 MM) and DMSO (50 ml) was obtained at 80° until homogeneous, cooled to 
ambient temperature and treated with a solution of 2-fluoropyridine (2.72 a 25 mM) In DMSO (1 0 ml). 
After 1 h the mixture was poured on to water (250 mi) and extracted with ether (2 x250 ml). The 

35 combined organic extracts were washed with brine, dried and evaporated. The residue was dissolved in 35 
ethyl acetate and added to an excess of a solution of oxalic acid in ethyl acetate. The resultant 
precipitate was removed by ftttration and dried in vacuo to give the title compound as the oxalate (5*5 
g) m.p. 1 61—3° (decomp.). 

Found: C.61.1; H, 6.2* * N, 8.3% 
40 C^H^O . CjX a 0 4 requires: C/61.4; H, 6.1; N,8.4%. 40 

Example 5 

N,N-DimB*hyi-3-!4~methyls*l^ 

A mixture of N,N^rr*my1-34Tydroxy-3^ (3.58 g, 20 mM), B0% sodium 

hydride dispersion (1 g) and DMSO (50 ml) was heated at 80° until homogeneous, cooled to room - 

45 temperature and treated dropwise with a solution of 1 ^iwro-4^ethyisulphiny Ibanzene (3.1 6 a 20 45 
mM) in DMSO (1 0 ml) (slightly exothermic). After 2 hours the reaction mixture was poured orrto water 
{200 mil and extracted With ether {2 x 200 ml). The ether layer was extracted with 1 N hydrochloric acid 
(2x50 ml), the extracts basrfied, extracted whh ether (2x200 ml). The final ether eortrants were dried, 
and the solvent removed under reduced pressure to give en oil which was taken upjn trthyl acetate 

50 (250 ml) and treated with a solution of oxalic acid dihydrate (3 g) in ethyl acetate (260 ml). RemovaJ of 50 
the resultant precipitate by filtration and drying in vacuo gave the tltla compound as the oxalate 
hemihydrate (6.3 g), nup. 1 10—1 12°. 

Found: 0,67.75; H,6\4S; N.3.2* 
C^BNOiS-C^O^^On^uired: C,57.7; H. 6.3; N,3.4$£. 
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Ar-^cCHRlcHR^NR 3 ^ 4 



20 



Example 6 

N # N^imethy1^(4wna?nYlsulphony 

A mixture of N,N^rmethyW^ydrojcy-3-pheiivlprQpvtarriine (3,58 g, 20 mM) SV% sodium 
hydride dispersion (1 g) and DMSO (50 ml) was heated at 80° until homogenous, cooled to ambient 
5 temperature and treated dropwise with a solution of l-fluoro-4-methyisuIphanyJ benzene (3.48 g, 20 5 
mM) In DMSO (10 ml) {slightly exothermic). After 1 hour the reaction mixture was poured onto water 
(200 ml) and extracted with ether (2x200 ml). The ether extract was extracted with 1 N hydrochloric 
acid (2x 50 ml), the acid layer basffied and extracted with ether (2x200 m&\ The ether layer was dried, 
the solvents removed under reduced pressure, the residue dissolved jn ethyl acetate and treated with 
1 0 an excess of a solution of oxalic acid in ethyl acetate. Removal of the resultant precipitate by filtration 1 0 
followed by recrystallisatlon from acetone gave the title compound as the oxalate (4.5 g), nvp. 1 82 — 
4°. 

Pound: C,56.9; H.6.25; N, 3.396 
C^NO^S . C z H E 0 4 requires: C, 56.7; H, 6.0; N, 3-3%. 

1 5 Example 1 15 
N,RW>imethyI-3-phenyl-342-pyTaziny1oxy5pTopyl3mine 

Following the method of Example 3, reaction of N,N^imetriy1^ydroxy^ 
sodium hydride and 2-chloropyraz2ne in DMSO gives the title compound. 

Example 8 
20 RWe^l-3-phenyL3-(2^iiino!yl 

Following the method of example 4, reaction of 3^y<frDxv^^metfr^^enylpropyIflmlne, 
sodium hydride and 2-chloroqulnoline in DMSO gives the tide compound. 

Example 9 

N,N-KmetrrW-3^hem/^ 

25 Fallowing the method of Bcample 3, reaction of N r |\Wimemy^hytfroxy^^^ 25 

• sodium hydride and 2-bromothJa2ole in DMSO gives the tJtie compound. 

Exampie 10 

iVW^ethyl^phenyl^a^anyfoxyJpropYlarmne 

Following the method of Bcample 4, reaction of 3-riydmx>-N-metm>3^har^ 
30 sodium hydride and 2-Huorothtophen in DMSO gives the title compound. 30 

Example 11 . 

RM^hiiefhyV3-(4-pyri<iyio^ J 

A solution of the sodium salt of N,N-dImothyi^hydro^ in DMSO is 

generated as in Example 3 then treated with a solution of 4-^hteropyrtdine m ether (generated by 
35 dissolving 4^hloropyHdine rrydrechloride in water, adjusting the pH to 8.5 with sodium bicarbonate, 35 

extracting the aqueous solution with toluene, evaporating the toluene under reduced pressure and 

dissolving the residue In ether). 

Aqueous work up of the reaction mbcture as In Example 3 gives the title compound. 

Claims 

40 f.A3^rvrf^rWoxypfOp^sr^ ■ % ' 40 



or a pharmacetitica&y acceptable acid addition salt thereof whereTn R\ R 2 , R 4 and R* are hydrogen or 
lower aJkyUP is hydrogen, tower alkyl or benzyl, Ar is phenyl optionally substituted by one or more 
halogen, tnfluoromethyl lower alkyl, lower alkoxy, nrtro or ammo groups, and Ar 1 is msthylsufphlrryk 
46 mett^sulphonyl- or cysrio-substituted phenyl 2- or 4- pyridyt, 2-pyrazmyl, 2-qirinolinyL 2-thienyl, or 45 
-i-tntazoiyi. 

2. A compound as claimed In Claim 1 wherein R* is hydrogen. 

3. A compound as claimed in Claim 1 or 2 wherein bV and R 2 are both hydrogen. 

4. A compound as claimed in any one of the preceding claims wherein Ar is phenyl 

, *' jH^CyanophenoxyHH JWimethyh3^r^rr,dpropylamine or a pharmaceutically acceptable 50 
acid addition salt thereof* 

addhiOTStfr^^ or a pharmaceutically acceptebrs ecld 
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7. N^^imethyl-3^-pyridyfoxyW^h&nyipropvHamine or a pharmaceutical!/ acceptable add 
addition sah thereof. 

8. ^MethyWW2^y/fcVli^)-3^h^nyfpropyiBrnine or a pharmaceirtJca/ly acceptable acid 
addition salt thereof. 

5 9, A process tor preparing a compound claimed In Claim 1 which comprises reacting an anion of 5 
an alcohoJ of general formula (II). 

OH 

At— C,CHR^CHR*-NRW <W 

t 

R 5 

{where Ar, R 1 , R* R 3 , R* and R 3 ara as defined in Claim 1 ] with a halo compound of general formula {ill} 

XAr' (III) 

1 0 (where X is fluorine and Ar 1 is methyisuIphjnyK methylsuiphanyl- or cyano-^ubsthuted phenyl radical 1 0 
or X is fluorine, chlorine or bromine and Ar 1 Is 2- or 4-pyridyt, 2-pyrazinyt, 2-quinoiinyl. 2-thienyl or 2- 
thiszotyi} and If desired converting a free base of general formula {I) into a pharmaceutically acceptable 
acid addftfon salt thereof, 

10. A process as claimed in Palm 9 wherein the anion of the alcohol of general formula fll) is 
1 5 formed by reacting <he alcohoi with potassium or sodium hydride or wrth an ailcyl or phenyl lithium. 1 5 
11* A process for preparing a compound claimed in claim 1 substantially as herein before 
described with reference to any one of the Examples. 

12. A compound as claimed fn Claim 1 whenever prepared by the process claimed In any one of 
Claims 9 to 12, 

20 13. A pharmaceutical composition comprising a compound claimed in any one of CI alms 1 to 8 20 
and 12 In association with a pharmaceutically acceptable carrier. 

14. A compound claimed jn anyone of Claims 1 to 8 and 1 2 for use as an antidepressant 

Primad tor Hw Mcjcsr/s Stationary CffilM »y Vw Courier Hr*^ LnijjTPjnslOfl Spo, 1 £81. Pufalfcfra) by Um3 Fatcut Office, 
25 Sduth£ftjp2nn BuDdrca, Ljndwu WC2A from which mpfaa may bo cfcaabwd. 
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